Abstract: It is important for occupational health to justify the impact of health promotion programs on job satisfaction, which is associated with work-related outcomes. The aim of this study is to estimate the effects of lifestyle modification activity implemented by the community on job satisfaction, and to analyze the factors which contributed to the improvement of workers' job satisfaction. A lifestyle modification program consisting of aerobic exercise and diet counseling was conducted for 12 wk in the community. Data on 264 workers were obtained before and after the intervention. The subjects were asked to fill out questionnaires about work-related items, lifestyle, and mental health status. In addition to the ameliorations of GHQ, lifestyle, subjective complaints, and the risk factors of lifestyle-related diseases, an improvement in workers' job satisfaction was shown by the participation in the community-based lifestyle modification program. For analyzing factors which contributed to the improvement in job satisfaction, logistic regression analysis was employed. Refreshment from fatigue by sleep independently contributed to the improvement of job satisfaction even after adjusting for the other variables. The health promotion program implemented in the community may be useful for workers' job satisfaction especially through the dissipation of fatigue by refreshment sleep.
Introduction
According to a report issued by the WHO expert committee on health promotion in the workplace, "Health promotion is a continuum ranging from the treatment of disease, to the prevention of disease including protection against specific risks, to the promotion of optimal health. Achieving optimal health includes improving physical abilities in relation to sex and age, improving mental ability, developing reserve capacities and adaptability to changing circumstances of work and life, and reaching new levels of individual achievement in creative and other work. In a work setting these health indicators may be evaluated quantitatively by indices of absenteeism, job satisfaction, and work stability." 1) Job satisfaction is defined as a pleasurable or positive emotional state resulting from the appraisal of one's job experiences as fulfilling important job values 2) . Since job satisfaction has been related to absenteeism 3) , job stress 4) , and quality of life 5) , it is important for occupational health to justify the impact of health promotion programs on job satisfaction.
A recent review of workplace physical activity programs, however, reported some evidence of reduced absenteeism, inconclusive evidence of an effect on job satisfaction, job stress and employee turnover, and no evidence of a positive effect on productivity 6) . Peterson et al. reported that only regular exercise behavior, independent of participation in the worksite health promotion program, was found to differentiate job-satisfaction scores 7) . Since physical activity may have beneficial effects not only on physical health [8] [9] [10] [11] but also on mental health [12] [13] [14] [15] [16] [17] , acquirement of exercise habits might be expected to enhance the job satisfaction even if the approach was from the community and not from the worksite. In the present study, we estimated the effects of lifestyle modification activity implemented by the community on job satisfaction, and analyzed the factors which contributed to the improvement of workers' job satisfaction.
Participants and Methods

Design
This study employed an interventional before-after research. Measurements were made at baseline and again within a week after the 12-wk intervention to evaluate the effect of the program. The protocol was approved by the ethics committee of the University of Occupational and Environmental Health.
Participants
Four hundred sixty-eight workers voluntarily participated in a 12-wk lifestyle modification program focused on the prevention of lifestyle-related diseases conducted by the Kitakyushu Municipal Health Promotion Committee. The authors obtained the written informed consent of each participant before the start of the program. However, 204 participants were eventually excluded and they comprised: 57 who dropped out of the program, 77 who did not wish to be considered as subjects although they completed the program, and 70 who provided incomplete information for one or more items analyzed. The final study group thus consisted of 264 workers (men 77, women 187; mean age, 49.7 ± 10.7 yr).
Lifestyle modification Exercise training
·
To estimate maximum oxygen consumption (VO 2 max) and to determine suitable exercise intensity for mild exercise, a four-stage graded submaximal test was performed using a cycle ergometer (ML-1800; Fukuda Electronics; Tokyo, Japan). The mild exercise consisted of a 10-min stretching session followed by 60 min on aerobic exercises such as a cycle ergometer, indoor walking, and low-impact aerobics. Subjects were instructed to check their own pulse rate on their radial artery and to exercise at a prescribed pulse rate · corresponding to an intensity of 50% VO 2 max or the anaerobic threshold point. Registered trainers and doctors supervised the exercises and the subjects were advised to maintain their target heart rate. The subjects participated in the above exercise sessions twice a week.
Diet
Subjects completed a self-administered questionnaire on dietary habits (WELL-200; Fukuda Electronics; Tokyo, Japan) before and after the intervention 18) . We estimated total calorie intake, contribution of protein, fat and carbohydrate to total calorie intake, salt intake, vitamins intake, iron intake, calcium intake, and so on according to their answers on the questionnaire. Based on the information before the intervention, personal diet counseling was provided by registered dietitians at the baseline and 6 wk thereafter. Such diet counseling in general included instructions not to eat snacks, to limit alcohol and/or high-calorie beverage consumption, to reduce fatty foods, and to restrict salt intake. Four to eight objectives were then established for each participant and their answers to this questionnaire were used for guidance. The subjects were encouraged to meet their objectives, and kept a daily record of their progress.
Questionnaires
The subjects were asked to fill out questionnaires (Well-200, Fukuda Electronics; Tokyo, Japan) about work-related items, lifestyle, and mental health status (Table 1) . Workrelated items consisted of job satisfaction (measured by the following scores 1. very satisfied, 2. satisfied, 3. neither, 4. dissatisfied, 5. very dissatisfied), physical activity during commute to work and at worksite, and subjective complaints such as stiff neck and low back pain (measured by the following scores 1. almost never, 2. sometimes, 3. often). Lifestyle items consisted of sleeping (measured by the following scores about two items (A) sleepless 1. always, 2. often, 3. sometimes, 4. seldom, 5. never and (B) refreshment from fatigue 1. fully, 2. relatively, 3. hard to say, 4. not fully, 5. not at all), exercise habits at leisure time, frequency of alcohol consumption (measured by the following scores 1. everyday, 2. almost everyday, 3. frequently (4 or 5 /wk), 4. sometimes (2 or 3 /wk), 5. seldom (once a week), 6. almost never), and smoking (measured by the following scores 1. never smoked, 2. ex-smoker, 3. current smoker). The scores of questionnaires were converted into a global score on a scale of 100, and higher scores indicate better lifestyle. As for subjective complaints, higher scores indicate more frequency of episodes. With regard to job satisfaction which is the main outcome of our study, the validity of a single-item measure has been demonstrated by many studies reported to date [19] [20] [21] [22] . Mental health status was accessed with the 12-item version General Health Questionnaire (GHQ), and through the question about 'whether you are coping effectively with stress (measured by the following scores 1. yes, 2. no)'. According to Goldberg's method 23) , four response options (1-2-3-4) were given scores of 0-0-1-1, and total score was calculated by summing these scores for each person. Higher scores indicate higher psychological distress.
Measurement of anthropometries and plasma biochemical parameters
The height, weight and blood pressure of the subjects were measured before and after the intervention. The body mass index (BMI) of the subjects were calculated as body weight (kg) / (body height (m)) 2 . Blood samples were collected after at least 12 h of nocturnal fasting. Plasma samples were used for measurements of fasting plasma glucose, insulin, total cholesterol (TC), and HDL cholesterol (HDL-C). The homeostasis model of assessment of insulin resistance (HOMA-IR: fasting plasma glucose x insulin/405) and TC/ HDL-C ratio were calculated, respectively.
Statistical analysis
To evaluate the effect of lifestyle modification, Wilcoxon's test was used. For analyzing factors which contributed to the improvement of job satisfaction, multivariate logistic regression analysis was employed. All statistical calculations were performed with personal computer statistical software (STATVIEW 5.0; SAS Institute Inc., Cary, USA). All results are expressed as the mean ± SD. Values of p<0.05 were considered to indicate statistical significance. Table 2 shows demographic data on the participants such as job status and full-time or part-time staff. The majority of the participants were full-time workers in non-executive posts. Table 3 showed the effects of lifestyle modification on lifestyle and work-related outcomes. In addition to the ameliorations of GHQ, lifestyle, subjective complaints, BMI, · blood pressure, VO 2 max, and TC/HDL-C ratio, the improvement in workers' job satisfaction was shown by the participation in the community-based lifestyle modification program. The items depending on worksite management such as working hours and regularity of dinner were not changed through the community-based health promotion activity (data not shown). We analyzed factors which contributed to the improvement of job satisfaction. The job satisfaction improvement was defined as those who increased their score of job satisfaction by our intervention. Refreshment from fatigue (odds ratio 2.06; 95% Conference Intervals 1.09-3.09) independently contributed to the improvement of job satisfaction even after adjusting for the other variables (Table 4) .
Results
Discussion
The present study represented that the health promotion program consisting of aerobic exercise and diet counseling improved the job satisfaction in addition to the risk factors of lifestyle-related diseases. Peterson et al. analyzed the impact of a worksite health promotion program on job satisfaction, and indicated that insofar as job satisfaction is concerned, job design and the psychosocial aspects of the work environment may be more influential than a health promotion program 7) . Multiple logistic regression analysis showed that refreshment from fatigue by sleep contributed to the improvement of job satisfaction after adjusting for the improvement of lifestyle, mental health, and risk factors for lifestyle-related diseases. Eriksen et al. indicated that sleeping problems were a predictor of long-term work disability 24) . Our health promotion program indicated the effects on sleeping quality, investigating whether subjects were sleeping well and whether they experienced relief from the previous day's fatigue following sleep. There are some reports indicating the relationship between fatigue and job dissatisfaction [25] [26] [27] . Sleeping is thought to be important for improvement of mental health and for refreshment from fatigue, resulting in improvement of job satisfaction. It is worth noting that the health promotion activities for workers in this study were implemented not in the workplace but in the community. The project originated with our study to verify the effects of lifestyle modification according to a request by the municipal government in 1995. When this program was implemented as a health promotion activity in community health in 1999, the head of relevant labor standards supervision office was involved in the organizing committee, under which the planning and the efforts toward health promotion for workers were included. A previous study reported that participation in the worksite health promotion program did not influence job satisfaction scores, while there was a significant difference in job satisfaction for those who exercised regularly for the past six months, compared with those who did not 7) . Utilizing the communitybased health promotion activities might enhance exercise regularity and therefore job satisfaction.
In 1988, Japanese Government revised the Industrial Safety and Health Law to promote health in the workplace, implementing the Total Health Promotion Plan (THP). According to a survey conducted in 2002, only 8.0% of workplaces were implementing THP programs 28) , but community-based health promotion activities are widely practiced by the local governments throughout the country 29) under a national primary health promotion campaign, Healthy Japan 21 (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . The Health Promotion Law came into force in May 2003 as the legal basis for supporting the campaign in Japan. Collaboration between community health and occupational health might be helpful for implementing health promotion activity especially in small and medium scale enterprises, which could not possess their own fitness facilities. Health promotion for workers in the community as the venue should be reevaluated for the improvement of job satisfaction in addition to the ameliorations of risk factors of lifestyle-related diseases.
Our study has several limitations. First, there was no control group in our study. Whether lifestyle modification program could contribute to job satisfaction needs to be examined in controlled studies. Second, since all participants were very motivated people in terms of healthy lifestyle, generalization of the present results need to be viewed with caution. Finally, although we considered occupational physical activity and subjective symptoms in analysis, we did not include other work-related measures such as their · BMI: body mass index, SBP: systolic blood pressure, VO2max: maximum oxygen consumption, HOMA-IR: homeostatic model for insulin resistance, TC/HDL-C ratio: total cholesterol/high-density lipoprotein cholesterol ratio, GHQ: general health questionnaire, OR: odds ratio, 95% CI: 95% conference intervals. occupation in detail, the busy season and the presence or absence of major events during the intervention period.
Conclusion
The health promotion program implemented in the community may be useful for workers' job satisfaction especially through the dissipation of fatigue by refreshment sleep. Controlled studies are needed to confirm causality concerning health promotion program and job satisfaction.
